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This invention relates to nuclear anM« 

n P.n,,„„, ^^^^^^^^^^^ .r: ; \r ' 

"e Of , synthetic polypeptide ai,pi,yi„, the 
antigenicity of the hun.n eutoeritigen L, ,1 , 

Autoantibodies reactive with nuclear 
n i,e„, characteriae .any hunan autoin™„e"i3eaa., 
stLcr* ""'•o-'y (AHA, antl La 1, v." 

the 1' L'""'"'' one of 

the nult ayste- rheumatic diseases, and se ves as . 
<Ji.9nostlc Marker of that disease (2, TheT ^ 

ext nsively studied to deternlne it, nature and 
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possible relationship to the etiology of Sjogrens 
syndrome, and, as reported by several groups. La is a 
Prot in Of MW 48-50kD which associates with a series 
ot Binall nuclear SNAs (3). 

■Ji.oi. , " «PPreci,ted that polypeptides 

autoalo"' characteriatic, of the hu»a„ 

.«toanti,en 1, .„ of particular utility in highly 
specific and aenaitive di.,„oatic iamninoaaaaya, auch 

.0 an'ti'h f ? ""nucL r 

10 antibody (ANA), anti-La. 

. f'"'"^" l"™noaaaaya have previously only 
been available for the detection of antibodies to 

be readily purified biochemically (5,6 7) 
Biochemical purification of extractable nuclear 
antigens (EHA) results in extremely small yields of 

thTbi':\°""."''" '"^ Of tissue for 

r'bbU ' purification of La has been bovine or 

rabbit thymus (9,10,11,12,13), differencea have been 
demonstrated between La fn^» .. ^ 
tissue <14 bovine and murine 

tissue (14,15) su„estin, that La of human origin 
would be the preferred aource of auto.ntigen for 
diagnostic assays. 

25 ther. i "^'^^^^'^nce with the present invention. 

Of th« ir " "'''"^'"^ -etec ion 

Of the antinuclear antibody anti-La in a serum 

sample, which comprises the steps of : 
(a) contacting the serum sample with a support 

having immobilised thereon a synthetic 
polypeptide displaying the antigenicity of 
all or a portion of the human autoantigen La 
or an antigenically active fragment thereof, 
th amino acid sequence of said polypeptide 
or fragm nt comprising or including the 
0 qu nc 
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<b) 



15 



LeuGluGlyGluValGluLysGluAlaLeuLysLysIlelle 

GluAspGlnGlnGluSerLeuAsnLysTrpLysSerLysGly 

ArgArgPheLysGlyLysGlyLysGlyAsnLysAlaAlaGln 

ProGlySerGlyLysGlyLysValGlnPheGlnGlyLysLys 

ThrLysPheAlaSerAspAspGluHisAspGluHisAspGlu 

AsnGlyAlaThrGlyProValLysArgAlaArgGluGluThr 

AspLysGluGluProAlaSerLysGlnGlnLysThrGluAsn 
GlyAlaGlyAspGln 

or an epitope thereof; and 

detecting the presence of anti-La antibody 
in said serum bound to said synthetic 
polypeptide or fragment. 
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This -invention also provides a diagnostic 
test kit for detection of antinuclear antibody 
anti-La in a serum sample, which comprises: 
(a) a support having immobilised thereon a 

synthetic polypeptide displaying the 
antigenicity of all or a portion of the 
human autoantigen La or an antigenically 
active fragment thereof, the amino acid 
sequence of said polypeptide or fragment 
comprising or including the sequence 

LeuGluGlyGluValGluLysGluAlaLeuLysLysIlell* 

GluAspGlnGlnGluSerLeuAsnLysTrpLysSerLysGly 

ArgArgPheLysGlyLysGlyLysGlyAsnLysAlaAlaGlo 

ProGlySerGlyLysGlyLysValGlnPheGlnGlyLysLys 

ThrLysPheAlaSerAspAspGluHisAspGluHisAspGlu 

AsnGlyAlaXhrGlyProValLysArgAlaArgGluGluThr 

AspLysGluGluProAlaSerLysGlnGlnLysThrGluAsn 
GlyAlaGlyAspGln 
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(b) 



means for detecting the presence of anti-La 
antibody in said serum bound to said 
synthetic polypeptide or fragment. 



30 



A partial cDNA sequence encoding the 
putative carboxyl-terminal 12% of the human La 
protein has been published (4), with the prediction 
that this 55 amino acid region contains an antigenic 
determinant.' Following further investigations in 
this regard, including the use of probes derived from 
the published sequence to isolate homologous human 
CDNA clones which have been used to express portions 
of the La protein and to map regions of antibody 
reactivity, significant anomalies have now been shown 
to exist in the previously published sequence. 

In work -leading to the present invention, a 
recombinant DNA molecule has been constructed 
comprising a nucleotide sequence including all or a 
portion of the base sequence shown in Figure 1. As 
described in greater detail below, the nucleotide 
sequence of Figure 1 is present In a La cDMA clone of 
1.4kb, contains an open .reading frame of 1.065kb, and 
encodes a polypeptide of 355 amino acids (which is 
estimated to be 70-80% of the full length human 
protein). This work has further revealed that at 
least one epitope of La is contained in the 
carboxy-terminal 103 amino acids of the sequence as 
set out in Figure 1. 

This work has enabled the production of 
fused polyp ptides comprising polypeptide sequences 
displaying th antigenicity of the human autoantig n 
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ha as the C-terminal sequence, and an additional 
peptide or polypeptide, for example a polypeptide 
coded for by the DNA of a cloning vehicle, as the 
N-terminal sequence fused thereto. Such fused 
5 polypeptides can be produced by host cells 
transformed or infected with a recombinant DNA 
cloning vehicle comprising an expression control 
sequence having promoter sequences and initiator 
sequences, and a nucleotide sequence capable of being 
expressed as a polypeptide displaying the 
antigenicity of the human autoantigen La. The fused 
polypeptide can be subsequently isolated from the 
host coll to provide the fused polypeptide 
substantially free of other host cell proteins, if 
desired, the fused polypeptide may be cleaved to 
remove the fused N-terminal sequence. 

The present invention involves the use of 
synthetic peptides or polypeptides displaying the 
antigenicity of the human autoantigen La. As used 
herein, the term -synthetic" means that the peptides 
or polypeptides have been produced by chemical or 
biological means, such as by means of chemical 
synthesis or by recombinant DNA techniques leading to 
biological synthesis. Such polypeptides can, of 
course, be obtained by cleavage of a fused 
polypeptide as described above and separation of the 
desired polypeptide from the additional polypeptidP 
coded for by the DNA of the cloning vehicle by 
methods well Known in the art. Alternatively, once 
the amino acid sequence of the desired polypeptide 
has been established, for example, by determination 
of the nucleotide sequence coding for the desired 
polyp ptide, th polypeptide may be produced 
synth tically, for xample by the well-known 
« rrifi Id solid-phas synthesis procedure. 
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Further features of th present invention 
will be apparent from the detailed description in the 
following Examples, which are included by way of 
illustration of the invention. 

EXAMPLR 1 

This Example describes the identification and 
Characterisation of a human cDNA clone encoding La. 
In the drawings: ««. 

10 ^ f i gurft 1 Shows the nucleotide sequence of 

the cDNA Of a clone encoding La, together with the 
amino acid sequence for which it codes. 

MATRffTar,,^ Awp Ml7rH(7p!^ 

I dentlflr n Mnn of homnlonm,. rPMn 

A CDNA library was constructed in a XgtlO 
using mRNA from a B cell tumor JOY (16). as described 
by Hariharan (17). a 37mer oligonucleotide probe was 

20 rlTT^ °" Biosystems Model 380A 

20 synthesizer. The sequence corresponded to 
nucleotides 108-146 of the published clone of 
Chambers and Keen (4). The probe was end-labelled 
with T^ polynucleotide kinase and Y^^P ATP for 30 
min at 37-C in SOmM Tris HCl (pH7.4) io„« 
MgCl2,50mM DTT, o.lmM ATP followed by removal of 
unin rp,„, Hybridisation was carried out 

in 25% formamide, SxSSC (SSC is O.lSMNacl, iSmM 
sodium citrate pH7.0), 0.25% milk powder at 42-c 
Washings were In 5 x SSC at 65 'C. 
Mamern BlotMnn ?.nf1 nmus^n^ 

Northern blots using mRNA from the JOY ceJl 
line and K562 were performed basically as described 
by Hax haran (17, using a cDNA probe xtending from 
.nucleotides 1-500 of our sequence, control probings 
35 w re perform d with c-ab.l cDNA. 
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DNA sequencing was performed by th chain 
termination method in «13 vectors, with Klenow and 
YP dATP (18). The sequence was analysed using 
the computer programs of Staden (19), 

The PUR series of vectors (20) was used to 
expre,,, ^he entirety of the La cDNA and 3 fragments 
of It generated by digestion with Seal. Bacterial 
lysatea were subjected to SDS-polyacrylamide gel 
electrophoresis, electroblotted onto nitrocellulose 
(21), and probed with various autoimmune sera, 
followed by protein .A and 

autoradiography. All blockings, washings and 
antibody probings were performed with 5% milk powder 
15 in phosphate buffered saline (22). Serum dilutions 
were 1 in 200 and the Protein A-l"5 , specific 
activity Of 40 MCi/ml. Sera were absorbed with 
sonicates of various expressing clones to delete 
particular specificities. 
g| ^ l cation. o f' f^ rromMnflntJL ^nd it. .... 

The La cDNA was subcloned into a vector 
(PEV)(23) in whieh the recombinant protein is 
expressed as a fusion protein only with a few amino 
acids from the polylinker of the vector. The 
recombinant La was purified by the method described 
to purify native La from HeLa cells (9), and used to 
develop an ELISA (See Example 2). 
AffflnltY Piir1f1r,l_Ant< t.« i^nHh nf li ri 

Recombinant La was bound to CnBr activated 
Sepharose beads and reacted with the igG portion of 
anti La containing sera. After extensive washing the 
bound anti La Ab was eluted with glycine HCl pH2.6 
(25K various control s ra were appll d to ensure 
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specificity. Th eluted, affinity purified anti La 
antibodies were tested using indirect 
ininunofluorescence on HeLa cells and inmunoblotting 
against a soluble nuclear preparation of HeLa cells 
(6). A murine monoclonal against La was also used to 
ensure the identity of the recombinant material (26). 

RESULTS 

1" Encoding T,fl 

A cDNA library constructed from the JOY cell 
line, a human B cell tumor line, was screened with 
the oligonucleotide probe and this detected 
approximately one hybridizing clone per 10,000 
Plaques. The largest of these, 1400 bases in length, 
was selected for further study. The sequence of this 
DNA (Pig.i) reveals a single open reading frame 
beginning with an authentic EcoRl site and continuing 
for 1065 coding bases (encoding a polypeptide of 355 
amino acids), followed by 200 bases of 3' noncoding 
se<3:uence and a polyA tail. Northern blot analysis, 
using mRNA derived from 2 human cell lines, the Raji 
cell (an EBVinfected B cell) and JOY, demonstrates 
that the full length La mRNA is approximately 2kb, 
and that therefore the derived DNA sequence for La is 
deficient by 500-600 5' bases. The translation 
product has a predicted weight of 40.5kD, 
approximately 9kD less than maximum estimates of the 
MW of native La in reducing polyacrylamide gels. 
Analysis using the Kyte and Doolittle method revealed 
a relatively hydrophilic molecule, with no regions 
suggestive of membrane insertion. 

A number of data banks were computer 
searched for homologies betw en La and previously 
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described DNA or protein sequences, however, no ^ 
homologies with published sequences were found other 
then 6t the 5' end (the La sequence of Chambers and 
Keene (4)). Because it has been suggested that cross 
reactions between microbiological antigens and self 
proteins could be responsible for the development of 
some autoantibodies (27), particular attention was 
paid to possible homologies between regions of La and 

Homologies were found. 

CammLiispn of rtownrft wifh rr n in., w nnhi^.^ ftl 
partial gflqnftn^f. 

When the La sequence of Flg.i is compared to 
that of Chambers and Keene (4), anomalies are 
apparent, in particular, a single cytldlne residue 
present at position 134 In the present sequence Is 
missing from the published clone 159 of the published 
sequence). This leads to a false stop codon being 

at position .168 Of the published sequence. No 
such stop codon is found in the present sequence. To 
verify the present sequence, this region has been 
sequenced, in both orientations, and 2 independent 
clones used, one isolated from the JOY library and 

25 r ! ^ ^---dingly, there 

is no doubt that the present sequence Interpretation 
is correct. The predicted molecular weight of the La 
molecule encoded by the present cOKA is 40.1kD, which 
would be a minimum estimate not including post 
translatlonal changes. 

When the La cDNA is subcloned into pEV (-^a) 
immunoreactlve La of MW approximately 40kD is ' ' 
produced, in agreement with predicted MW from the DNA 
sequence. The evidence that this recombinant prot in 
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Is La, comes from several experiments:- first, only 
sera shown by standard methods (counter 
immnno lectrophor sis against CDC prototype anti La 
or immunoblotting) to contain anti La will react with 
5 the recombinant protein; second, all standard anti 
La sera react with the recombinant protein; third, 
antibodies affinity purified on a column containing 
the recombinant protein display the immunof luorescent 
and immunoblot patterns characteristic of anti La- 
10 and fourth, a murine monoclonal directed to La reacts 
with the recombinant protein. Thus, there is 
overwhelming evidence that this cDNA encodes 
Immunoreactive La. 

western blotting using the pEV produced La 
15 is an extremely sensitive method for the detection of 
anti La antibodies. Serum diluted to 1 i„ io5 
produces strong signals against recombinant La. 
Recombinant La has been purified from pE7 containing 

20 T ' ''"^^^^ ^'^^ Stefano 

(8 , designed to purify La from mammalian cells. 

This is a simple method producing approximately 25 
Mgm recombinant La/lml culture. (See Example 2). 
Eaitopes on ^hf. ninrnnri 

25 oartl 1 '^"''^^'^ <>»ta (28) from experiments using 
partial enzymatic digestion of native La in manunali.n 
cell extracts, suggests that 2 regions of the La 
molecule can be separately recognised by anti La 
sera. Some patient sera react with both regions in 
immunoblots while others react with one or the 
other. The previously published partial cDNA for La 
(4) predicted that one epitope might be the strongly 
hydrophilic decapeptide from amino acids 31-40. To 
investigate epitopes on La, 3 fragments of the 
present cDNA, g nerat d by Seal digestion have been 
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subcloned and expressed separately i„ piasinid 
vectors. One fragment was reactive with anti-La 
s -a, establishing the existence of at least one 
epitope, subclone Lai (bases 1-251) was subcloned 
5 into BTA224 and expressed as a stable fusion protein 
with P-galactosidase. This portion of the La 
molecule is not immunoreactive with anti La sera by 
colony immunoassay or Western blotting. Subclone 
Lall (bases 252-755) was also subcloned into BTA224 
10 and an unstable fusion protein produced which has no 
detectable reactivity with human antibodies, 
subclone Lain (bases 756-1065) was subcloned using 
Bam linkers, into the pUR291 vector, and produced a 
stable fusion protein which is strongly 
15 immunoreactive in the colony immunoassay and in 

western blots, m order to determine if the present 
CDNA encodes all the epitopes of native La, 
absorption experiments have been carried out. Anti 
La sera, absorbed with sonicates of expressing 
20 the recombinant La molecule, still demonstrate strong 
reactivity to the 50kD La band in a Western blot 
using a nuclear preparation of HeLa cells. 
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EXAMPT.P? I 

This Example illustrates the expression of 
recombinant La in cell culture, purification of the 
product from the culture medium, and use of the 
purified product in a diagnostic assay. 

In the drawings: 

^ ^ ^"''P I shows: (a) demonstration by 
immunofluorescence of reactive between nuclei of HEp 
2 cells and serum antibody affinity purified using 
recombinant La. 
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(b) Western blot with cloned La and native La 
I.ane3 1 and 5 illustrate reactivity with 

ll'a?:::?''' ""-'^ "^^"^ recombinant La; 

Aanes 2 and 6 reactivity with t-h^ - i 

• ........ ™,.„ .. J r 

EiflUIfi_a shows ELISA units of anti-La in 
"ucieoproteln """" ""^ recombinant L. 

MATEPTtr.« fiHp nminPii 
Ssu 

Tne disease groups inrii.ri<if<i 

«*wupa included priraary Sjogren's 

connL!, "'"'"ts,), mixed 

connective ti..ue di»e«e (MCTDds patients)) 

S1K„, . ° P«tlent Kith primary 

Sjogren- a ayndrcm, who had had acute claaaical SLE « 
years previously (20). 
PurlflraMon nf rlnn r j t ,. i 

Z^SIQU stock contained a pEV vector (23^ 
with a l.4kb cDNA for La as descriL T ' 

□escribed abov was grown 
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in liquid culture. Recombinant t, production was 
induced by heat and the E^siOl harvested by 
cent.i£^,ation. The bacterial pellet was suspended 

5 wxth 0.2,.gs/„l lysozyme and nixed for 30 minutes at 
room temperature prior to addition of a final 0.2* 
concentration of Triton x-100. After mixin, for 10 
minute, an equal volume of Buffer 1 containing lomH 
rigClj, was added with 2Mg/ml DNAse (Cooper 
Biomedical, Malvern, Pennsylvania) and the suspension 
mixed tor a further 15 minutes. SMg/ml of the 
protein inhibitors, leupeptin, pepst.tin A, 
chymostatin (Sigma, sl.Louis) and O.SmM PMSF 
(Calbiochem, California) were added and mixed for 5 
•5 minutes. The mixture was centrifuged at 2,000 rpm 

IT'" ""l""' 'oPetnate centrifuged 

»t 18,000 rpm £ . 30 minutes at ^-c. The recombinant 
La protein was then purified according to a method 
described by stefano (8) for purification of native 
L. nucleoprotein from HeL. cells. i„ preliminary 
studies all steps in the purification wer monitored 
by western blotting using a high titre anti-La- 
positive serum, and the results were compared with 
those Obtained In the same Western blot using a 
nuclear-enriched extract of Heta cells (14). The 
procedure resulted in the Isolation of two 
immunoreactive polypeptides which were pooled and 
ai.lysed. The yield of protein was measured by the 
30 "'"""y Of the La preparation 

was assessed after storage under various condition,: 
at 4 C in solution, at -to-c in solution, after 
lyphilisation, and coated on to plastic 
-Icrotitration plates (Flow Laboratories, virgina 

39 
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EldSA 

Flat-bottomed wells of a 96 well 
raicrotitration plate w re coated overnight at 4«c 
with Ipg lyophilised recombinant La in 50mL 
distilled water. Uncoated sites in the wells were 
blocked by lOOyL 10% fetal calf serum in phosphate- 
buffered saline pH 7.4 <PBS) for one hour at room 
temperature. The plate was washed in PBS, 
triplicates of SOjiL sera diluted 10"^ were 
applied for 3 hours at room temperature and the plate 
wcs again washed. Goat anti-human globulin 
conjugated to alkaline phosphatase (Sigma, St.Louis 
USA) was applied for 90 minutes at room temperature! 
followed by disodium p-nitrophenyl phosphate 
substrate solution (Sigma, St.Louis, USA). 
Chromophore development was monitored by measuring 
absorbance at 405nm before and after addition of 3M 
NaOH using a Titertek Multiskan ELISA reader. For 
each assay a standard curve was constructed using 
10-fold dilutions of the same high titre 
anti-La-positive serum. One unit of binding activity 
was defined as that given by the lO'^ dilution of 
the anti-La-positive control serum. Those sera with 
binding activities of (5 units at lO'^ dilution 
were arbitrarily defined as positive; this was based 
on an optical absorbance (5 standard deviations 
above the mean value for 50 normal subjects. 

Two polypeptides, a less abundant one of 
37kD and a major one of 30kD, were obtained after 
purification of the cultures of E.coll containing the 
expression vector with the 1.4 kb insert of cDNA for 
La. The averag yi id of the recombinant La prot in 
was 25Mg/ml culture. Proof that the product from 
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Lmi W.S the La nucleoprotein was obtained a, 
follows. Hunan ,ntl-La that was affinity purified 
fr.. .econbinant La on a cyanogen bronide-activ ed 
Sephacose column (Pharmacia, Sweden) reacted with 
S nuclei Of .HEP2 cells ,i.i„, the charact^Ltic L, AHA 
P. tern by i^unofluorescence and .1,0 re d „ t^ 
native La by Western blottin, 

La-specific murine monoclonal antibody, SH5 klndw 
provided by Or.David Williams, Kenned^ m^tUu , 
10 London, reacted with the recombinant La; and 

inhrbl'ler^'l""" «" 

When stored in solution at ^-c and at -70-0, after 

lyophillsatlon at -70'C and nn .A 

stbred at 4-0. "Icrotitratlon plates 

!n ^ . . Antibodies to recombinant La protein were 
'""""^ 1" Of 50 patients wUh 

primary S^o^ren-s syndrome, in 1 (nf u ^T'^,^ 
with secondary SJ6,ren-s syndrome but in none of .0 

With : " » P'tlents 

« th "bT'3 ' " patients 

with PBC, 39 patients with a-CAH, nor in 100 healthy 
.ub ects <Pi,.3,. sera from all « patients „h,"ere 
antl-La-positive by ELISA reacted at a dilution of 
10 or sreater with both recombinant La and native 
La by Western blotting. native 
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(1983) Autoantibodies to s«.l, „«ea.„ 
"bonucleoprotem.. a stron, association 
between a„ti-ss-B(ta, , „c^.Ba and SJS^ren-s 
-yndrone. AU£t_ji2_^. , 5„.'"" 

Rinke. J., steltr, j.a. (1982). Pcecur.or 

"""" =^ '^•»-a~„d 

transfer BNA are bound by a cellular protein 
re = ive „itb anti.a antibodie.. cell 
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£LAI£IS: 

con,prl,e3 the steps of : 

<a) "»'«'in, the ser„™ „„pie „ith a support 

havln, l„.,ohiUse<l thereon a synthetic 
PO :^eptl.e displsyin, the .«tl,eniclty of 

or a .portion of the hu™.„ auto.ntloen L. 
or .„ .ntl,e„lcany active fr,^„t the'reof 
the amino .^ia se,uence of said polypeptide 
or fragment comprlsin, or lncluain,"he 
sequence 



sLysIlelle 



(b) 



LeuGluGlyGluValGluLysGluAlaLeuLy.^ 

GluAsp01„GlnGl„serI,euAsnLysTrpiysSerl,ysGly 
Ar,ArgPhety.Glyly,GlytysGlyAsnI^,Al.J,Oir 

Pr0GlySerGly.y,GXy.ysV.10ZnPheGLG;^ys'y: 

ThrtysPheAlaSerAspAspGluHlsAspGluHlsArpGL 

AsnG:y«3ThrGlyProVaUysAr,AlaAr5GluGluThr 

ApLysCluGluProAUSerLysGlnGlnLysThrGlln 
GlyAI.GlyAspGln 'nri^iuAsn 

or an epitope thereof; and 

detectln, the presence of anti-La antibody 
in said serum bound to said synthetic 
polypeptide or fra,i«ent. 



Wherein It *° <=lal" L 

Wherein said synthetic polypeptide comprise, .„ 

■olO sequence substantially as set out In 1 
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A diagnostic test kit acrnrj. 
or claim 2 „h«r 4„ '"orting to claim i 

' »° synthetic polyoeoHrt. 

comprises a fused polypeptide produced ^ 
o£ s recombinant OKA molecule in a host tu!'""'"'' 

Wherein sL^X^c"; ct' i'""''"' '° ^' 
en.yme-lin.ed n'^^ :::,r^^^^^^^^^^^^ " 

.dditlon Of an approprr.te suL t t:'sai°d'"'"' 
enzyme and detection or determination o/the acti 
on said substrate enzyme bound to the suppon! 

5- A diagnostic test kit tor detecn„- . 

•ntinuclear antibody anti-La in a ser™ s. , 
comprises: sample, which 

<a) 



• »upport having Immobilised thereon a 
•ynthetic polypep,;ide displaying the 
.ntlgenlcity of all or a portion of the 
uman a,to.ntigen .a or an antigenicaliy 
■ctive fragment thereof, the amino acid 
sequence of said polypeptide or fragment 
comprising or including the seguence 



sllelle 



teuGluGlyGluValGluLysGluAlaleulysiy, 

«uAspGln01nGluSerLeuAsnl,ysTrpLysSerLysGly 

Ar,Ar,PheLysGly.ys01y.ysOly*.nLysAl.ALGln 
ProGlySerOlyLysGlyLysValGlnPheGlnGlytysJ 

a..rLysPheAlaSerAspAspGluHisAspGluHiLsp«u 

AsnGl,A.ThrGlyProV.UysArgAlaArgGluGluTh" 



or an pitope thereof; 



and 



"-'^-o-j/(ji9932"' ' ' ------ 
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means for detecting i.u 

"tlbody in s,ia 1 °' 
smth.- """" t» "Id 

-rnthet.c polypeptide or fr„.ent. 

A diagnostic test nt. - 
or cla4n. c u according to ela4m c 

^' wherein said srnthetie n«i ^ 
comprises a fused polvn^n^fr P^^yPePtlde 

*-uaea polypeptide produe*.^ k« 
" • recombinant DNA molecule in l y. \ """"i"" 

^ in a host cell. 

^* A diagnostic test kit 

"herein „id mean, .or detec i„" the ' '° 
bound antl-L. antlbodv „ Presence of 

.nei-homan ,lobuU„ .^tie " '-^-UnKed 
"bstrat. said •en.te " '^""P-i'te 
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UuCluGlyCluV.lCluLysCl«*i.,°^ . 722 7?^^^^^^?^™^*:**^* 

ThrLy«Ph.Al.s«A.pSpciuHl.!I^i 890 SS***"*"5J^««^C^ 

1018 1028^ iS?S*^*^*^t<wtcct«;a(uS^^ 



ACCAAAATTTTT "32 1142 iSJ^^I?^^^^^^^ 

1186 1172 



FIGURE 1 
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